1 Bellman, R., R. Kalaba, and G. M. Wing, "Invariant imbedding and mathematical physics-I: particle processes," J. Math. Physics, to appear.
2 Chandrasekhar, S., Radiative Transfer, (Dover Publ., 1960), p. 190, et seq. 3Bellman, R., R. Kalaba, and G. M. Wing, "On the principle of invariant imbedding and neustron transport theory-I: one-dimensional case," J. Math. and Mech., 7, 149-162 (1958) .
4Bellman, R., R. Kalaba, and G. M. Wing, "Invariant imbedding and neutron transport theory-IV: generalized transport theory," J. Math. and Mech., 8, 575-584 (1959) . 5 Bellman, R., Introduction to Matrix Analysis, (New York: McGraw-Hill Book Co., Inc., 1960) Communicated by S. Chandrasekhar, April 6, 1960 1. Introduction. In a previous note,' we have shown how Richardson's law of turbulent dispersion can be derived from purely Lagrangian concepts by a slight extension of the concepts used in the theory of Brownian motion, without reference to the energy spectrum in an Eulerian analysis. The process of dispersion has been assumed to be isotropic in spacial orientation. In this note, we shall remove the assumption of isotropy so that the theory may be used as a basic framework for application to atmospheric turbulence in which the horizontal coefficient of dispersion may be many times larger than that in the vertical. This brings out even more clearly the contrast between the present treatment and those based on Kolmogoroff's theory in which the concept of local isotropy plays an essential role. The results obtained here also furnish more relations for observational verification. 2. The Basic Correlations.-We consider the relative motion of two particles released at the same point in a field of turbulent motion which is homogeneous but not isotropic. We then consider the statistical average over an ensemble of such pairs. Let xi(t) denote the relative displacement of a typical pair at time t, and vi(t) = xi(t), ai(t) = vi(t), where a dot denotes time differentiation. As before, we assume that the process is stationary in the sense that the forces acting on the particles may be described by a stationary random process. Thus, we assume a4(t')aj(t) = aij(r) = aij(-rT), (2.1) where T = t' -t; it follows that aij = aji. We attempt to describe the statistical behavior of a pair of such particles in terms of the correlations Vi(t) = vj(t)v,(t), X1i(t) = xj(t)x,(t). Thus, we do not have a relation of the form vi(t')vj(t) = vjj(t.' -t) since these pairs of particles form a restricted ensemble with the property Vjj(0) = 0. If we had considered a statistical average over all pairs of particles, we should admit the above relationship. On the other hand, we assume that (2.1) holds even for this restricted ensemble. This is an approximation asserting that the pressure forces acting on a fluid particle are essentially independent of its velocity.
In the next two sections we shall show that However, if we restrict t to be only many times ri but still sufficiently short for the initial conditions (2.3) to matter, we are free from this restriction. Specifically, we shall restrict Ti < t < T2 such that rt~~~~~~~rr A ij(r)dT < A ij(r)dr, for T1 < t < T2,
and choose T2 as large as permissible and ri as small as permissible within the desired accuracy of our analysis. Clearly the method is one of asymptotic approxi-
With this kind of approximation in mind, including in particular an approximation similar to (5.1) for the second integral on the right-hand side of (4.5), we have, from (3.2) and (4.5), respectively, 1 Lin, C. C., "On a theory of dispersion by continuous movements," these PROCEEDINGS, 46, 566 (1960) .
2 Taylor, Sir Geoffrey, Proc. Lond. Math. Soc., 20, 196 (1921) . 3 There are methods of refining the formulation such that the complications discussed above do not occur; e.g., the introduction of a small resistance force proportional to the velocity. This will be discussed in the full paper. Communicated by S. Chandrasekhar, July 6, 1960 The stability of viscous fluid flow between a pair of coaxial rotating cylinders has been studied by a number of authors with generally excellent agreement between theory and experiment since G. I. Taylor's pioneer investigation.' The effect of superposing on the rotational flow an axial Poiseuille-type flow was first considered by Goldstein2 and more recently by Chandrasekhar.3' 4 Chandrasekhar
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